In this study, a flipped classroom was compared with blended learning and face-to-face learning environments and the aim was to identify the effect of these learning environments on students' achievements, academic engagement and satisfaction levels. Based on this aim, one control and two experimental groups were formed. The students in Experiment-I learned the theoretical aspect of the course through the materials in the online learning environment which were prepared prior to the class study time in context with the "flipped classroom". The students in Experiment-II learned the theoretical aspect of the course in the classroom in accordance with the blended learning model and fulfilled active learning activities out of class study time. The students in the control group learned the theoretical aspect of the course in the classroom according to the current curriculum and conducted active learning activities at their homes. It was found that the scores for the students in the experimental groups with regard to academic achievement and engagement were higher than the scores for those in the control group and the differences between the groups were statistically significant. It was revealed that the students were also generally satisfied with the flipped classroom.
INTRODUCTION
Researchers and educators have searched alternative strategies and teaching methods to enable students effectively to participate in the teaching-learning process and to motivate them to study prior to class study time. The flipped classroom, which is a new educational trend is expected to be commonly implemented in tertiary education in the next few years and is regarded as one of these alternatives (Demiralay, 2014) . This model, which is a new pedagogical approach, is a blended learning type where traditional face-toface teaching is inverted. This model provides a different teaching-learning process and effectively employs technology. Theoretical knowledge is taught to students by means of videos out-of-class study time and various activities and implementations are conducted in class study time in this model (Bergmann and Sams, 2012; Strayer, 2012) . That is, in the flipped classroom, students are instructed at home and exposed to the assignment model at school (Demiralay, 2014) .
The flipped classroom, which is an innovative learning model, is different from the traditional face-to-face learning method in the sense that students learn their lessons whenever and wherever they want before coming to school. Accordingly, teachers usually prepare their lesson contents through digital materials and enable their students to access these materials prior to lessons. In this way, students reach the related lesson contents with their teachers' instructions and the contents are conveyed to them before lessons. The issues which are ambiguous, problematic and cannot be sufficiently internalized are noted and posed to their teachers and peers through the electronic medium. By this means, the flipped classroom aims to address students' cognitive differences. When students come to the classroom, they will have more time to allocate to the activities and applications supporting the issue and will participate in the teaching-learning process more effectively and efficiently (Abeysekera and Dawson, 2014; Baker, 2000; Chen et al., 2014) . In this way, students are provided with new opportunities for the subjects which are not learned in a classroom environment through flipped classroom technology (Kim, Park and Joo, 2014) . Bergmann and Sams (2012) , who are the pioneers of the flipped classroom, indicate that this method does not just mean video lessons, the main point in this method is the significant and interactive activities conducted in lessons. The issues emphasized in the definitions of this model are as follows: student-centered, supporting active learning, increasing class study time, providing a richer and more flexible learning environment through technological infrastructure, and being a component of blended learning.
The successful implementation of this model depends on knowing students' perceived value with regard to in class and out-of-class study time, their efforts in learning activities, relationships and interactions with their friends and teachers, their acquisitions and feelings stemming from training, involvement and encountered difficulties in these activities. A student's participation in lessons (academic engagements) involves the student's active involvement in educational activities, attending his/her school, fulfilling the assigned tasks/ homework and the eagerness which he/she displays under his/her teacher's instructions (Chapman, 2003; Skinner, Kinderman and Furrer, 2009) . In addition to this definition, Kuh et al. (2011) defined student participation as an effective involvement in educational activities which are measurable outputs in and out of class including out-of-class activities.
A number of studies reveal that students' active participation in learning (asking questions, participation in classroom discussions and so forth) is one of the main determinants for a student's achievement (Furrer and Skinner, 2003; Kong, Wong and Lam, 2003; Pike and Kuh, 2005; Kuh, 2009; Errey and Wood, 2011; Harbour et al., 2015) , whereas attending lessons at a low level can have negative effects on the learning process (Wang, Bergin and Bergin, 2014) . Therefore, using active and collaborative learning methods in lessons, students' active participation in activities/applications, attaching importance to high order cognitive skills and enriching activities affect students' participation in lessons and achievements positively (Umbach and Wawrznyski, 2005) . With its characteristics, the flipped classroom is thought to ensure students' participation and thereby develop their academic achievements and permanent learning.
It is envisaged that this study will make a contribution to more effectively using and evaluating the flipped classroom application which has a significant place in the integration of technology into education for the support of education. It was derived from the literature review that the flipped classroom is usually compared with the face-to-face learning method. This study not only compared the flipped classroom with blended learning and the traditional face-to-face learning method but also researched the effect of these learning environments on students' academic achievements and engagement. In this regard, it is expected to open new horizons about how the flipped classroom and blended learning, which have commonly been used in education thanks to technological improvements, will be implemented.
The Purpose of the Study
This study aimed to compare the flipped classroom, which is a new learning method, with blended learning and traditional face-to-face learning environments, and identify the effect of these learning environments on students' achievements, academic engagement and satisfaction levels. One control and two experimental groups were formed for this aim. Teaching was conducted through the flipped classroom in "Experiment-I", whereas it was implemented with the blended learning environment in "Experiment-II". The lessons were taught in the traditional face-to-face learning environment in the "Control Group".
Within the framework of the general purpose of the research, the answers to the following questions were sought:
1. Is there a statistically significant difference between the students in Experiment-I, Experiment-II and the control group with regard to pre-test scores for their academic achievement? 2. Is there a statistically significant difference between the students in Experiment-I, Experiment-II and the control group with regard to pre-test and post-test scores for their academic achievement? 3. When the pre-test scores for the students in Experiment-I, Experiment-II and the control groups are controlled, is there a statistically significant difference with regard to post-test scores for their academic achievement? 4. Is there a statistically significant difference between the students in Experiment-I, Experiment-II and the control group with regard to their weekly quiz scores? 5. Is there a statistically significant difference between the students in Experiment-I, Experiment-II and the control groups with regard to their academic engagement? 6. Is there a significant relationship between students' "academic achievement scores" and "academic engagement" at the end of the implementation period? 7. What are the students' satisfaction levels for the learning environments at the end of the implementation period? The independent variables of the research are learning approaches including the flipped classroom, blended learning and face-to-face learning, whereas the dependent variables are students' academic achievements, academic engagements and satisfaction levels.
METHOD

Research Design
In the research, quasi-experimental pre-test/post-test control group design was used. In the quasi-experimental technique, the participants are non-randomly assigned to groups. Groups are not formed or controlled for the experiment. Researchers make use of already existing groups (Ary et al., 2010; Creswell, 2012) . When it is not possible to assign participants randomly to groups, the best alternative is to use a quasi-experimental design (Robson, 2011) .
As the research was conducted in a state university and the subject areas were determined beforehand, it was not possible to assign the students randomly in Experiment-I, Experiment-II, and the control group. The students were separated into three groups, namely, Experiment-I, Experiment-II and the control group through non-randomized assignment before the implementation. All the students took an "academic achievement test" prior to the experimental treatment. At the end of the experimental one, the data, including their satisfaction levels and "academic achievement test" and "academic engagement" scales, were collected from the participants. The methods were implemented in each group to examine their effects on their academic achievements, academic engagements and satisfaction levels.
Participants
The current research was conducted in the "Computer-I" course in the Fall Semester 2017. The research study group consisted of students who study in three different subject areas which were randomly selected out of five different ones at a state university which is located in the Southeastern Region of Anatolia.
In the study, different teaching methods were implemented in the experimental and control groups. The science teaching program students studying in the Experiment-I group learned the theoretical aspect of the course through the materials prepared prior to their lesson hours in the context of the "flipped classroom" approach, and actively participated in the learning activities. The students studying in the Turkish teaching program in the Experiment-II group learned the theoretical aspects of their courses in their lessons in the context of the blended learning model and fulfilled active learning activities out of class study time. The primary school teaching program students in the control group learned the theoretical aspect of the course in the classroom according to the current curriculum and conducted active learning activities at their homes. One hundred and nineteen students (forty students in Experiment-I, thirty-nine students in Experiment-II, and forty students in the control group) participated in the study. The demographic characteristics of the participants are displayed in Table 1 . As seen in Table 1 , one hundred and nineteen participants were involved in the research. 26.1% (f=31) and 73.9% (f=88) of the participants were male and female students, respectively. Forty of them were students in the Primary School Teaching program, forty in the Science Teaching program and thirty-nine in the Turkish Teaching program of the faculty. Concerning their age range, fifteen participants were 16-18, ninety-five were 19-21 and two participants were twenty-five and over.
The "flipped classroom" and "blended learning model" are the models which integrate technology into education. As the use of digital tools and the internet access are important in these models, the participants were asked to fill out a personal information form with regard to their access to the internet at the beginning of the process. Whether they had computers, smart phones and internet access was determined through this form. The information concerning the participants' access to technology in the control and experimental groups is displayed in Chart 1. When Chart 1 was examined, it was seen that the majority of the students had access to technology. 60% (N=24), 77.5% (N=31) and 69.2% (N=27) of the students in the control group, Experiment-I and Experiment-II, respectively, had their own personal computers at their homes or dormitories. It was revealed that three students in each control and in Experiment-I had their own smart phones, whereas only one student did not have a smart phone in Experiment-II. 87.5% (N=35), 95% (N=38) and 87.2% (N=34) of the students in the control, Experiment-I and Experiment-II, consecutively indicated access to the internet when answering the question dealing with their access to the internet. Those students who did not have access to the internet at their homes or dormitories, were given the chance to use computer labs on certain days to overcome the lack of technical tools issue. The information concerning the students' use of technology in the control and experimental groups is provided in Chart 2.
Less than 1 year 1-3 years 4-6 years 7 years and more According to Chart 2, it can be seen that the participants' computer use of time in the control and experimental groups was similar, and they mostly used the internet for 1-3 hours in each group each day.
Data Collection Instruments
An achievement test was developed by the researcher and the experts to determine the students' knowledge level with regard to Computer-I course prior to the experimental treatment and to measure their achievements in the course in the post-experimental treatment. A table of specifications was prepared, taking into account the distribution of the questions for Microsoft Word and PowerPoint subjects in the context of the acquisitions for the related subjects in the Computer-I course to develop an achievement test. The table of specifications was designed according to the remember, understand and apply levels in Bloom's taxonomy. The other levels in Bloom's taxonomy were predominantly conducted in the classroom application and evaluation activities in the Computer-I course. Eight experts (three experts in curriculum development, one expert in assessment and evaluation, four experts in educational sciences) were consulted to ensure the content validity of the achievement test. Based on the experts' suggestions, the necessary changes were made to the test and, in the pilot study, it was applied beforehand to two hundred and thirty-seven students who took this course in the different programs of the Faculty of Education. A KR-20 (Kuder-Richardson) coefficient value was calculated for internal consistency in the academic achievement test following the pilot study implementation, and the coefficient value occurred as 0.805. This value indicates that the internal consistency for the achievement test was "quite reliable" (Akbulut, 2010) . It was found that the difficulty level of the test is 0.49 and its discrimination index was 0.45.
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The "Academic Engagement" scale, whose reliability and validity analysis was conducted by Korucu (2013) , was used to measure the students' academic engagement levels after the implementation process. It comprised five sub-components, namely "active learning", "engagement concerning the lesson and its requirements", "student and teacher interaction", "difficulties" and "feedback". The general reliability of the scale was found to be 0.728. The reliability rates for the sub-components were as follows: "active learning" (0.708), "engagements concerning lesson and its requirements" (0.673), "student and teacher interaction" (0.701), "difficulties" (0.744) and "feedback" (0.716).
METHODOLOGY
The necessary institutional consents were obtained to conduct the research and collect the data before the experimental treatments. In addition, the system infrastructure was prepared and a planning process was initiated. After determining the pre-tests, materials and learning environment, seven-week (28 lesson hours) lesson plans, taking in the objectives, acquisitions and implementation activities, were prepared. An online learning environment, to be applied just in the experimental groups was designed and enabled the collection of detailed data with regard to the students' perceptions of the online learning environment. The determined subjects in Computer-I course were scheduled in modules in the online learning environment. At least one video, reading text (e-book), quiz and forum contents were prepared for each module to be used in Experiment-I ( Figure 1 ). "Attaching a file to a submission" and forum contents were prepared for Experiment-II ( Figure 2 ). The prepared materials were examined by the researcher and the course instructor separately. 
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All of the students in the experimental groups were informed of the aims of the research, the lesson requirements and how they would be applied and their assignments in the learning environment one week prior to the research implementation. They were also informed of the characteristics of the online learning environment, the issues for the evaluation of the lesson, and the procedures of using the learning environment, and what to do when they encountered a technical problem.
A user account was created for each student in the experimental group and for the instructor in the online learning environment prior to the implementation of the study. Following the user procedures, the students were assigned to an experimental group and were ensured access to the groups' lesson materials and their defined rights in the forum and activity submission pages were arranged. The "Moodle Learning Management System Usage Guidebook" was shared with the students in each group. As the subjects were scheduled weekly in Moodle setting, students were asked to focus on that particular week's activities.
Prior to the main research implementation, the students in the experimental groups were involved in a oneweek pilot study to enable them to get familiar with the online learning environment, and in this way, it was ensured that they were prepared for the learning process. In the next stage, they participated in the main implementation. In the first week, the researcher attended the lesson with the instructor and communicated with the students after introducing himself. After the control and experimental groups were determined, the personal information form was administered, and the academic achievement tests were conducted prior to the implementation stage. The schematic flowchart of the implementation process is displayed below:
Apart from the Moodle setting, WhatsApp mobile message application as an instant communication tool was used with the students in the experimental group. A group was formed in WhatsApp for this research and the students communicated with the researcher, instructor and their friends through this application. Technical support was provided to the group by the researcher via WhatsApp any problems encountered in the online learning environment. Short message service (SMS) was also used as an instant communication for the students who do not use this application.
During the implementation process, seven assignments were given. Before and after the implementation process, the study was completed in ten weeks: two weeks for the application of the data collection instruments and informing the students of the study (one week for the pre-test and one week for the posttest), one week for conducting the quiz. The training activities were conducted with the students in the control and experimental groups in the same academic session by the same instructor. This research did not take into account those students as the participants who did not regularly attend the lessons and the studies in the research, did not take exams or had negative effects on the research implementation or did not use the materials in the online learning environment. There are significant differences in the control and experimental groups with regard to being instructed and assigned homework. The information concerning the conditions of the groups being assigned is provided below:
Experimental Group I
The students in the Experiment-I learned the theoretical aspect of their lesson by getting a variety of lesson materials including reading texts, video lecturing developed in the "flipped classroom" approach in Moodle setting through the tools which have internet access before their lesson. As the students' individual learning and learning pace are important in this group, they can track their lesson contents according to their learning pace whenever and wherever they need. After learning the theoretical knowledge of the lesson, they took quizzes in the Moodle setting. The feedback items for the quizzes were not provided in the Moodle setting. They were solved in the classroom by asking questions. They also wrote their ideas concerning the lesson and discussed the ambiguous issues online and in face-to-face communications in the forums. In this way, each student reviewed the lessons by sharing their knowledge in the forums and the student-student and studentinstructor interaction and communication continued out-of-the class study time. discussion, forums via LMS, Activities, making active learning activities realization of activities applications as and practices and applications as homework and homework and loading handing over into the system
The students were asked to follow or read the lesson contents thoroughly and come to class prepared prior to their lessons. Those students who came to class unprepared were given a chance to track the lesson contents in the class before participating in the activities. Otherwise, students' attending the class unprepared would have a negative effect on fulfilling the method successfully.
The students in this group could ask their instructor the issues in the new materials they did not understand at the beginning of the lesson. In the next stage, they discussed the questions in the quizzes and in this way reviewed the subjects once more through these quizzes and it was identified whether there were problematic issues. When it was needed, the instructor made a mini presentation. The students dealt with the issues they could not grasp or misunderstood by discussing them with each other. The instructor almost did not need to interfere in dealing with these issues. In the remaining time, individuals or groups conducted the prepared activities for higher order learning including all the learned issues together and under the guidance of their instructor. As it is necessary to arrange time management in the flipped classroom, attention was paid to fulfill the activities in the classroom and not to assign them as homework. At the end of the activities, the issues which were not thoroughly learned were revised and were summarized by the instructor.
The course materials prepared by the researcher and instructor were published in Moodle setting one week prior to each lesson hour and the publication of these materials was announced in the groups created in the WhatsApp mobile application. The researcher checked every student's system records in Moodle to make sure that the students had watched the video lessons.
Based on the suggestions derived from the literature review, attention was paid to the length of the video lessons, which were to be between 10 and 25 minutes to increase the success of the implementation and to enable the students to watch them. The feedback items obtained from the students indicated that they sometimes needed much more time to study by themselves before class. The total length of the study materials before class was considered not to exceed 60 minutes as suggested. In this way, it is thought that the materials prepared before class do not place an excessive burden on students.
Although it was assumed that the students constantly accessed the online materials, the weekly course materials (e-book) could be downloaded and printed. The planned design for the flipped classroom was as follows: 
Experimental Group II
The students in this group learned the theoretical aspect of the course in classroom and conducted the activities involving learning strategies out of class study time in accordance with the "blended learning model".
The subjects were presented to the students by the instructor based on the principle of small steps in class and making no preparation before class. Direct instruction, presentation and question and answer methods were used to present the subjects. Following the presentations of the subjects, the quiz was conducted and the feedback for the questions was provided. The students' questions were answered and the subjects which were not grasped or misunderstood were corrected. After learning the theoretical lessons, in the remaining time reinforcing and practice training activities were conducted in the computer lab to build the infrastructure for the related course content and to make the issues more distinctive and long-lasting in the students' minds. At the end of every lesson, the points which were not learned were revised and the subjects were summarized by the instructor.
The activities which were prepared for higher order learning at the end of the lesson hour, were published in Moodle setting and these activities were announced in the group created in the WhatsApp mobile application.
The students were asked to load the materials they prepared to the system through the Moodle setting. There was a "Submission" button for the students to send their activities. The students in the experiment-II did the activities as homework, which were conducted in the classroom by the students in Experiment-I, and submitted these activities to their instructor via this button. In the forum pages, they were asked to exchange knowledge, pose questions on the issues they did not understand and contact their instructor. Also, in these pages, the homework was evaluated, feedback was provided and the errors were corrected.
Control Group
The students in the control group were asked to listen to the lessons in the classroom in accordance with the traditional face-to-face teaching method and conduct the activities involving the learning strategies for the subjects at home.
At the beginning of the lesson, the instructor provided the feedback for the activities conducted in the previous week and corrected the errors. The subject was presented by the instructor without any preparation for the students prior to the lesson. In the next stage, a quiz was conducted and its questions were answered. In the remaining time, reinforcing and practice training activities were conducted in the computer lab to build the basis for the related course content. At the end of each lesson, the points which were not learned were revised and the subject was summarized by the instructor.
The activities which were prepared for higher-order learning were used by means of printed copies out-ofclass study time. These activities were submitted in the classroom through flash memory (Universal Serial Bus (USB)) at the end of the one-week period. Those students who did not submit their activities on time or had inadequacies in their activities, were warned and asked to fulfil their duty. The feedback for their activities was regularly provided by the instructor and the researcher. The students were helped to understand the points with which they had difficulties.
Data Analysis
Parametric tests were used to analyze the data derived from the research. The normal distribution of the scales, the interval and ratio of the data and the homogeneity of the group variances were employed in these tests. The Kolmogorov Smirnov test was implemented to find out whether the data was normally distributed and it was revealed that it had a normal distribution. The Levene test was conducted to identify whether the variances of the data obtained from the control and experimental groups were homogeneous. After the variances were determined to be homogenous, the parametric tests were to be used. In this regard, the following tests were used: 1. One-way ANOVA was used to identify whether there was a significant difference in the pre-test achievement scores conducted on the control and experimental groups. 2. A Paired Samples T-test was used to compare the pre-test and post-test achievement scores in Experiment-I, Experiment-II and the control groups. 3. One-factor ANCOVA was used to identify whether the post-test achievement scores for the control and experimental groups differentiate when the pre-test achievement scores for the groups are controlled. Although there was not a significant difference in the pre-test achievement scores, ANCOVA was implemented on the post-test achievement scores to remove the effect of the differences in the means. The pre-test achievement scores were used as a covariate. The following hypotheses of ANCOVA were fulfilled (Kalayci, 2010; Buyukozturk, 2011; Can, 2013 ):
• The groups were independent of each other.
• The groups' scores for the dependent variable showed normal distribution.
• The variances of the groups' scores for the dependent variable were homogeneous.
• There was a linear relationship between the dependent variable and the covariate.
• The regression coefficient of the inter-groups was equal. 4. One-Way ANOVA was used to identify whether the participants' scores derived from the quizzes show significant differences according to the instruction methods. 5. One-Way ANOVA was used to identify whether there was a significant difference in the students' academic engagement in the control and experimental groups.
6. The Pearson correlation coefficient was used to investigate whether there was a significant relationship between the students' "academic achievement scores" and "academic engagement" in the control and experimental groups. 7. Frequency and percentages were used to analyze the data with regard to the students' satisfaction in the control and experimental groups.
FINDINGS
This part focuses on the findings obtained from the pre-test and post-test achievement scores of the students in the control and experimental groups with regard to their academic engagement and satisfaction levels in the Computer-I course.
The Findings with regard to the Academic Achievement Test in the Computer Course
The interpretations of the data with regard to the pre-test and post-test academic achievement scores in the Computer-I course for the students in the control and Experiment-I and Experiment-II groups are provided in Tables 2-12. Table 2 indicates the students' means derived from the pre-test achievement tests conducted in Experiment-I (M=16.40), Experiment-II (M=17.10) and the control groups (M=15.45).One-way ANOVA was implemented to identify whether there was a significant difference in the pre-test achievement scores prior to the implementation research. The homogeneity of the group variances had been tested before ANOVA analysis was conducted. The homogeneity of the variances with regard to the pre-test achievement scores was analyzed through a Levene test. The result of the test revealed that the variances are homogeneous [F=0.971, p>0.05]. As a result of the analysis, it was understood that the hypotheses of ANOVA were met and upon fulfilling the conditions for the ANOVA hypotheses an ANOVA analysis was conducted. According to the data in Table 3 , the students' means obtained from the pre-test achievement scores in the control and Experiment-I and Experiment-II groups do not make a statistically significant difference [F (2.
Comparison of the Pre-Test Achievement Scores for the Control and Experimental Groups
116) =1.107; p>.05]. In other words, it can be stated that the students in these research groups were equal to each other prior to the implementation research.
Comparison of the pre-test and post-test achievement scores for the control and experimental groups
In-group comparisons were made to reveal whether there was a significant difference between the pre-test and post-test achievement scores for the students in the control, Experiment-I and Experiment-II groups.
The results of the Paired Samples t-test are displayed in Table 4 . When Table 4 was examined, it was seen that there was a significant difference in favor of the post-test achievement scores among all the groups' pre-test and post-test ones [t experiment-I (39)=-17.851, t experiment-II (38)= -14.846, t control (39)= -11.364; p<.05]. Based on this result, it can be deduced that the instruction methods applied in all the groups have a positive effect on academic achievement. It was also seen that there was a 17.55 score increase in the academic achievement in favor of Experimental group-I, 16.49 score increase in Experimental group-II and 15 score increase in the control group. The differences in these groups could stem from the applied instruction methods. This finding can be interpreted that the flipped classroom is effective at increasing the students' academic achievements.
The Suggested Homogeneity Tests to Conduct Covariance Analysis
The following treatments were conducted to examine the hypotheses which are necessary to employ covariance analysis (ANCOVA):
• The first hypothesis to be fulfilled in the groups was that observations should be made randomly and independently. This hypothesis did not require a statistical treatment and it dealt completely with the researchers' design and meticulousness in data collection and the fulfilment of this hypothesis was generally accepted by researchers (Mertler and Vannatta, 2002) . To realize this hypothesis, the tests were conducted in the same setting at the same time. The data collection processes were carefully conducted through the observations made by the instructor and researcher Therefore, it can be stated that the students were minimally affected by each other and this hypothesis was realized. As this hypothesis was accepted for all the analyses, it was not mentioned again in the findings part. • A Kolmogorov Smirnov test analysis was conducted to test the normal distribution of the achievement test scores. The results of the Kolmogorov Smirnov test analysis are displayed in Table 5 . According to the data in Table 5 , the groups' test scores show normal distribution. • For ANCOVA analysis, the Levene test was employed to test the homogeneity of the variances and this was accepted when the "p" value was higher than 0.05 [F=2.047, p=0.134]. • For ANCOVA analysis, regression analysis was conducted to test whether there was a linear relationship between the dependent variable and the covariate. The results are indicated in Table 6 . When the analysis results in Table 6 were examined, it was seen that there was a statistically significant difference between the pre-test and post-test achievement scores for all the groups (p<.05).
• The hypothesis of the regression linear equation was fulfilled testing whether X pre-test had a significant effect on the post-test through the Custom Model (Buyukozturk, 2011) . Table 7 was examined, it was seen that the effect of the group X pre-test on the post-test achievement scores for the students in the control and experimental groups was not significant [F (2.113) = 1.489, p>.05]. This finding indicates that the calculated regression linear equations with regard to the post-test achievement scores for the students in the control and experimental groups were homogeneous in terms of their pre-test achievement scores.
The groups, being independent of each other, the normal distribution of the pre-test and post-test achievement scores, homogeneous variances, the linear relationship between the dependent variable and the covariate, homogeneous regression linear equations in the groups demonstrated that the necessary hypotheses for ANCOVA analysis were realized.
Comparison of the Post-Test Achievement Scores for the Control and Experimental Groups
The arithmetic of the post-test achievement test, the corrected arithmetic of the post-test according to the means of the pre-test scores and standard deviation values are displayed in Table 8 . Table 8 . When the groups' means in the pre-test academic achievement were controlled, it is seen that a major change did not occur in the post-test mean scores. The corrected post-test academic mean scores were calculated to be 33.92 for Experimental group-I, 33.70 for Experimental group-II and 30.72 for the control group. The results of the ANCOVA analysis with regard to the observed differences between the groups' corrected post-test academic achievement scores are provided in Table 9 . As seen in Table 9 , it was found that there were significant differences between the students' post-test achievement scores in the research groups when their pre-test achievement scores were controlled[F (2. 115) = 4.788, p<.05]. In other words, there were differences between the flipped classroom, blended learning model and the traditional face-to-face learning methods to increase the students' academic achievement. The results of the Scheffe test, which was conducted to identify in which groups the differentiations occurred, are displayed in Table 10 . According to the results of the Scheffe test, which was conducted taking into account the groups' corrected mean scores, the academic achievement derived from the teaching-learning processes implemented in Experimental group-I (=33.923) and Experimental group-II (=33.698) was significantly higher than the one in the control group (=30.722). A significant difference did not occur between the students' academic achievements in Experimental group-I and Experimental group-II. Based on this finding, it can be deduced that the teaching-learning processes implemented in Experimental group-I and Experimental group-II are more effective for the Computer-I course compared with the processes implemented in the control group.
Findings of the Weekly Quizzes
The findings of the students' weekly quiz scores in the control and Experiment-I and Experiment-II groups are provided in Tables 11 and 12. When the weekly quiz scores for the students in the control and experimental groups are examined, it is seen that the students' means in Experiment-I and Experiment-II and the control groups turned out to be 7.57, 7.88 and 7.62, respectively. The standard deviations for the Experiment-I and Experiment-II and control groups happened to be 0.98, 0.74 and 0.70, consecutively. One-way ANOVA was conducted to identify whether a significant difference occurred between the weekly quiz scores. Before the ANOVA treatment was implemented, the homogeneity of the variances was tested. A Levene test was used to analyze the homogeneity of the variances. As a result of the analysis, it was found that the variances for the weekly quiz scores are homogeneous [F=2.314, p>.05]. Based on this result, ANOVA was conducted. When the data in Table 12 is examined, it can be seen that a significant difference did not occur in the weekly quiz scores for the students in the control and experimental groups [F (2. 116) =1.607; p>.05].
The Findings of the Academic Engagement Scale
In this part, the interpretations of the findings with regard to the "academic engagement scale" are provided in Tables 13 and 18 .
The Analysis Results of the Academic Engagement Scale
The homogeneity of the group variances with regard to the academic engagement scale for the students in the control and experimental groups was checked through a Levene test and it was revealed that the variances are homogeneous [F=0.613, p>0.05]. One-way ANOVA was conducted to identify whether significant differences occurred in the academic engagement scale and its sub-dimensions. The results are provided below: 
i. Engagement in the course
Where the students' "engagement in the course" was concerned, it was seen that the students' means in Experiment-I, Experiment-II and in the control group were 24.40, 24.85 and 23.53 respectively. The standard deviations for Experiment-I, Experiment-II and the control group were 3.37, 3.21 and 3.70 consecutively. When the data were taken into account, no significant difference was identified in the students' course engagement levels [F (2,116) =1.519; p>.05].
ii. Student and teacher interaction
When the students' "student and teacher interaction" was examined, it was seen that the students' mean scores in Experiment-I and Experiment-II and in the control groups were 16.08, 15.23 and 12.00 respectively. The standard deviations for the Experiment-I, Experiment-II and control groups were 3.73, 3.82 and 4.83 consecutively. The significant differences were found in the students' "student and teacher interaction" dimension [F (2.116) =10.622, p<.05]. A Scheffe test was employed to find out in which groups the significant differences occurred. The results of the test are indicated in Table 14 . According to the results of the Scheffe test for the groups' "student and teacher interaction" dimension, it was revealed that there was a statistically significant difference in favor of the Experimental group-I between the Experimental group-I and the control group and a significant difference in favor of the Experimental group-II between the Experimental group-II and the control group [p<.05]. Based on this finding, it can be deduced that the students in Experimental group-I (=16,08) and Experimental group-II (=15,23) were more involved in academic interaction with regard to "student and teacher interaction" compared with the students in the control group (=12,00). Significant differences did not happen in the other sub-groups of this dimension [p>.05].
iii. Feedback
Where the students' "feedback" was concerned, it was seen that the students' mean scores in Experimental group-I, Experimental group-II and in the control group were 17.50, 17.95 and 16.65, respectively. The standard deviations for Experimental group-I, Experimental group-II and the control were 1.69, 2.35 and 2.56, consecutively. One-way ANOVA was applied to reveal whether a significant difference occurred in "feedback". Table 13 indicates that there were significant differences between the students in the control and experimental groups with regard to the "feedback" dimension [F (2, 116) =3.476, p<.05]. A Scheffe test was employed to find out in which groups the significant differences occurred. The results of the test are indicated in Table 15 . According to the results of the Scheffe test for the groups' "feedback" dimension, it was indicated that there was a statistically significant difference in favor of Experimental group-II between the Experimental group-II and the control group [p<.05]. In the light of this finding, it can interpreted that the students in Experimental group-I (=17.95) deal with providing "feedback" in the academic sense compared with the ones in the control group (=16.65). Significant differences did not happen in the other sub-groups in this dimension [p>.05].
iv. Active learning
Where the students' "active learning" was concerned, it was revealed that the students' mean scores in the Experiment-I, Experiment-II and in the control groups were 26.18, 26.49 and 25.98, respectively. The standard deviations for Experiment-I, Experiment-II and the control were 2.34, 2.52 and 2.82, consecutively. One-way ANOVA was conducted to reveal whether a significant difference occurred in the "active learning" dimension. When the data in Table 13 are taken into account, it was seen that a significant difference did not appear in the students' "active learning dimension" in the control and experimental groups [F (2, 116) =0.399; p>.05]. This finding shows a parallel with the one in the "engagement in the course" dimension.
v. Difficulties
When the students' "difficulties dimension" was taken into account, it was seen that the students' mean scores in the Experiment-I, Experiment-II and in the control groups were 10.28, 11.59 and 10.95, respectively. The standard deviations for the Experiment-I, Experiment-II and control groups were 3.11, 2.93 and 2.57, consecutively. One-way ANOVA was conducted to reveal whether a significant difference occurred in the "difficulties" dimension. When the data in Table 1 were examined, it was seen that a significant difference did not appear in the students' "difficulties dimension" in the control and experimental groups [F (2.116) =2.065; p>.05]. It can be deduced from this finding that the students in the control, Experiment-I and Experiment-II groups faced similar difficulties.
General Academic Engagement Scale
When the students' scores derived from the general "academic engagement" scale were examined, it was revealed that the students' mean scores in Experiment-I, Experiment-II and in the control groups were 94.43, 96.10 and 89.10, respectively. The standard deviations for Experiment-I, Experiment-II and the control groups were 9.16, 8.38 and 9.77, consecutively. One-way ANOVA was conducted to reveal whether a significant difference occurred in the students' "academic engagement". When examining the data in Table  13 , it was seen that a significant difference appeared in the students' academic engagement in the control and experimental groups [F (2. 116) =6.364, p<.05]. A Scheffe test was conducted to find out in which groups the significant differences occurred. The results of the test are indicated in Table 16 . According to the results of the Scheffe test for the groups' "academic engagement" scale, it was indicated that there was a statistically significant difference in favor of Experimental group-I between Experimental group-I and the control group and a significant difference in favor of Experimental group-II between Experimental group-II and the control group [p<.05]. This finding indicates that the students in Experimental group-I (=94.43) and in Experimental group-II (=96,10) were more involved in academic engagement than the ones in the control group (=89.10). Significant differences did not happen in the other sub-groups of this dimension [p>.05]. Table 17 was created for the students in the control, Experimental -I and Experimental-II groups to compare their completed tasks during the implementation processes and their academic engagement periods with regard to the study time for the exams. The weekly study hours the students in the control, Experiment-I and Experiment-II groups spent in the implementation processes are displayed in Table 17 . 90% of the students in the flipped classroom (N=36), 26% of the students taught through the blended learning model (N=10) and 23% of the students taught through the traditional face-to-face learning method (N=9) spent less than 60 minutes per week to complete their course tasks. It was indicated that 74% of the students in the blended learning model (N=29) and 78% of the students in the traditional face-to-face model (N=31) spent more than 60 minutes per week to complete the tasks.
Descriptive Statistics for Academic Engagement
The students in the study were asked to indicate in their interview with their instructor how much time they spent in finishing the tasks per week. 28% of the students in the flipped classroom (N=11), 26% of the students in the blended learning (N=10) and 50% of the students in the traditional face-to-face learning method (N=20) did not have a talk with their instructor. It can be derived from this finding that the students in the traditional face-to-face learning method spent less time talking to their instructor in order to fulfil their tasks, compared with the others in the flipped classroom and blended learning models.
The students in the control and experimental groups were also asked how much time they spent in preparation for their course exams. 53% of the students in the flipped classroom (N=21), 44% of the students in the blended learning model (N=17) and 40% of the students in the traditional face-to-face learning method (N=16) indicated that they spent less than 60 minutes per week studying for the exams. Based on this finding, it can be interpreted that the periods the students in the different groups spent on study for their exams were almost the same and, in this sense, there is a consistency in the time allocated for preparation for the exam. 3-4 Times 10 10 10 5 times and more 17 8 9
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How much time did you get to take the opportunity to ask questions to your classmates and study with them during the lesson? When Table 18 is examined, 53% of the students in the flipped classroom (N=21) and 56% of the students in the blended learning model (N=21) said that they made contact with their instructor at least once a week. 70% of the students in the traditional face-to-face learning method did not make any contact with their instructor. In addition, all of the students in the flipped classroom, 87% of the students in the blended learning model (N=34) and 88% of the students in the traditional face-to-face learning method (N=35) had a talk with their instructor in the lesson at least once.
95% of the students in the flipped classroom (N=38), 92% of the students in the blended learning model (N=36) and 73% of the students in the traditional face-to-face learning method (N=29) stated that they had an opportunity to ask questions of their classmates and study with them at least once during out of class study time. 95% of the students in the flipped classroom (N=38), 90% of the students in the blended learning model (N=35) and 99% of the students in the traditional face-to-face learning method (N=99) expressed that they had an opportunity to ask questions of their classmates and study with them at least once during the lesson.
The Findings for the Students' Satisfaction Levels
The students in the control and experimental groups were asked about their perceptions of the course and their answers are displayed in Table 19 . When the data in Table 19 was examined, 73% (N=29) and 23% (N=9) of the students in the flipped classroom expressed their perceptions of the tasks in the lessons as useful and partially useful, respectively. 85% (N=33) and 13% (N=5) of the students in the blended learning group indicated their perceptions of the tasks as useful and partially useful. 75% (N=30) and 15% (N=5) of the students in the traditional faceto-face learning method perceived the tasks as useful and partially useful, consecutively. One student in each group expressed the opinion that the tasks in the lesson were not useful to their learning.
The majority of the students (flipped classroom (N=39), blended learning model and traditional learning method (N=31)) indicated that the assigned tasks in the lessons were generally very easy or moderately difficult.
All the students in the study thought that what they had learned in the course was useful. 88% of the students in the flipped classroom (N=35), 87% of the students in the blended learning model (N=35) and 73% of the students in the traditional model (N=29) stated that what they had learned in the course would be beneficial for their professional and personal development. None of the students in the study preferred the "it will be of no use in professional and personal development" answer with respect of the knowledge acquired on the course. Table 19 that the students in the Experimental group-I were more satisfied with the method implemented, asked for the other courses to be designed like this and advised others about this course. They liked the course better than the students in the Experimental group-II and control groups. According to these findings, the students' satisfaction levels in the Experimental group-I were higher than those in the other groups. So, it can be deduced that the students in the flipped classroom were more involved in active learning than the ones in the other groups.
It was shown in
The students in the flipped classroom were asked what their perceptions of the teaching videos were. The frequency of their answers is displayed in Table 20 . Too short for the given content 2
As seen from Table 20 , 80% of the students in the flipped classroom (N=32) found the video contents interesting, whereas 15% of them perceived them as not interesting. 5% of them (N=2) were indecisive about the content. On the other hand, 90% of the students (N=36) thought that the lengths of the videos were appropriate for the content. 5% of them (N=2) found the length of the videos long, whereas 5% of them (N=2) perceived them as too short.
DISCUSSION, RESULTS AND SUGGESTIONS
In this part, the results derived from the findings and interpretations in this research are provided. The results are discussed in the light of the literature review and the suggestions are made based on these results.
The Results with regard to Academic Achievement
In the aftermath of the implementation experiment, it was found that the majority of the students' posttest academic achievement scores in the control and experimental groups indicated statistically significant differences when their pre-test scores were controlled. This result reveals that these three different instruction methods, which were applied in this study, have different results on the students' achievement. When we consider which method is more effective, the flipped classroom is more effective in teaching and learning processes. The traditional face-to-face learning method has the lowest effect on the processes. The flipped classroom and the blended learning methods enhanced the students' academic achievements compared with the traditional face-to-face teaching method. In other words, it was derived from these results that the students in the Experiment-I and Experiment-II groups were more successful than the ones in the control group.
When the literature review with regard to the flipped classroom was examined, it was seen that the model increased achievement in a number of fields including mathematics, foreign languages, science, medicine and engineering (Boyraz, 2014; Ceylan, 2015; Sirakaya, 2015; Turan, 2015; Aydin, 2016; Bhagat et al., 2016; Foldnes, 2016; Gonza´lez-Go´mez et al., 2016; Saglam, 2016; AlJaser, 2017; Atwa, Din and Hussin, 2017; Cakir, 2017 , Thai et al., 2017 Elian and Hamaidi, 2018; Iyitoglu, 2018) . On the other hand, the studies indicated the model was not making a significant enhancement (Davies, Dean and Ball, 2013; Findlay and Mombourquette, 2014; Overmyer, 2014; Touchton, 2015; Duffy, 2016; Yavuz, 2016; Dixon, 2017) . The reasons for these conflicting results obtained from the study can stem from the type and quality of the materials used in the model, the differences in the activities conducted during the class study time and the setting where the model was provided. Another reason for this difference could be that each instructor who conducts the model, could implement and plan the processes differently. The participants' engagement with the processes of the model, attitudes towards their courses and motivations can be effective to generate different results. It can be stated that the lessons designed according to the flipped classroom should be wellplanned.
The flipped classroom model enables students to come to class prepared (Zappe et al., 2009; Halili and Zainuddin, 2015; Talan, 2018) , provides a process which focuses on interactive and applied learning (Bosner et al., 2015) , enhances the teacher-student interaction (Bergmann and Sams, 2012; Arshad and Imran, 2013; Bergmann, Overmyer and Wilie, 2013; Rutkowski and Moscinska, 2013; Halili and Zainuddin, 2015; Talan, 2018) , presents immediate feedback (Milman, 2012; Arshad and Imran, 2013; McGivney-Burelle and Xue, 2013; McLaughlin et al., 2014) and offers teachers an opportunity to guide (Sirakaya, 2015) . These characteristics of the model are the ones which increase students' achievements. The model supports individual self-paced learning (Bishop and Verleger, 2013) , creates time to fulfil active learning activities (Bergmann and Sams, 2012) , enables students to undertake their responsibilities to learn (Chen et al., 2014; Chu and Sun, 2015) , ensures cooperation and question and answer and discussions (Street et al., 2015) . Furthermore, this model makes long-lasting learning outcomes by offering rich and accessible materials (Mason et al., 2013; Turan and Goktas, 2015) .
It was found that there was not a significant difference in the weekly quiz scores of the students in the control, Experimental -I and Experimental-II groups. As a result of the analysis, the students' scores in Experimental group-I (=33.95), in Experimental-II (=33.59) and in the control groups (=30.45) were confirmed. The derived result from the current research shows consistencies with the results of the study conducted by Sirakaya (2015) . The fact that a significant difference did not occur in the scores of the weekly quizzes of the students in the three different groups can be accounted for by the effective levels of questions asked in the quizzes (Sirakaya, 2015) . The questions in the quizzes consisted of knowledge and comprehension questions. The students in the Experimental group-I learned the knowledge at a low level by watching videos, reading and tracking e-book notes (lesson notes) prior to their lessons, whereas the students in the Experimental group-II and the control group acquired the knowledge through the lectures in the class. The reason why the significant differences do not take place in the quiz scores of the students can be justified with this explanation. It is thought that e-book, videos and the lectures in classes ensure that they learn the knowledge at a low level.
The Results with regard to Academic Engagement
There is a significant difference in the academic engagement scores of the students in the control and experimental groups and this result is significant in favor of the Experiment-I and Experiment-II groups. As the students in the Experiment-I and Experiment-II groups are more involved in the academic engagement, compared to the control group, it was felt that the students in the Experiment-I and Experiment-II groups made more effort in the academic sense. Also, there was a significant difference in the student-teacher interaction and feedback dimensions among the students in the control and experimental groups. It was revealed that the students in the flipped classroom and the blended learning environment participate more in the lessons than those students in the traditional face-to-face learning environment in terms of the studentteacher dimension. With regard to feedback, it was indicated that the students in the blended learning environment participate more in the lessons than those students in the traditional face-to-face learning environment. This difference can be accounted for by the fact that the students in the flipped classroom and blended learning models interact more with their teachers and classmates and therefore get more feedback than the students in the traditional face-to-face learning method. A significant difference did not occur in the engagements in the course and its requirements, active learning and difficulties dimensions. According to this result, the students in these three different groups had common characteristics with regard to the above-mentioned dimensions.
The literature review confirms that the flipped classroom offers an active learning environment and increases students' participation (Bergmann and Sams, 2012; Brunsell and Horejsi, 2011; Tucker, 2012; Young, 2011; Clark, 2015; Gilboy, Heinerichs and Pazzaglia, 2015) . In this regard, it has positive effects on their participation in their lessons.
When the results of the academic achievement tests and academic engagement scale of the students in the control and experimental groups were considered, it was seen that the relationship between their academic achievement scores and the academic engagement ones was moderately positive. It can be stated, based on this finding, that when academic achievement increases, academic engagement increases, too. The conducted research revealed that there was a significant relationship between academic achievement and academic engagement (Kong, Wong and Lam, 2003; Pike and Kuh, 2005; Kuh, 2009; Errey and Wood, 2011; Fredricks, 2011; Marzano, 2013; Harbouret al., 2015) . In this study, the students in the Experiment-I and Experiment-II groups participated more in the lessons than the ones in the control group. The students in the flipped classroom and the blended learning models attended the lessons more in terms of feedback and teacher-student interaction dimensions and this was reflected in their academic achievement. These results can be because the students in the flipped learning and blended learning models, who used online learning, interacted with their teachers and students more and got more feedback than those in the traditional faceto-face learning environment, before and during out-of-the class study time.
The Results with regard to the Satisfaction Levels
According to the research results, all the students indicated that what they had learned in the lesson was useful to them. In addition, it was determined that the students in the flipped classroom were satisfied with the implementation method and they asked that the other lessons be designed like this lesson and would recommend the lesson to others. Other similar research results with regard to the flipped classroom are in parallel with this research (Davies, Dean and Ball, 2013; Pinto and Little,2014; Young et al., 2014; Asef-Vaziri, 2015; Gilboy, Heinerichs and Pazzaglia, 2015; Morgan et al., 2015; Street et al., 2015; Tan, Brainard and Larkin, 2015; Touchton, 2015) . The most important reasons for this could be that the model offers active learning activities, effective use of time in the classroom, self-paced learning and enables them to watch videos whenever and wherever they want. However, some studies indicated that students were not satisfied with using this model (Missildine et al., 2013) . Similarly, some studies revealed that there was no difference in the satisfaction of the students attending the flipped classroom and the other learning environments (Butzler, 2014; Whillier and Lystad, 2015) .
When the current research results are evaluated within the general framework, the flipped classroom has positive effects on the students' academic achievements and engagements. They are more involved in academic engagement and generally satisfied with this model.
SUGGESTIONS
The following research suggestions can be made to contribute to developing the flipped classroom and to shedding light on new studies based on the current research results:
1. The current research included the pre-service teachers at the level of higher education. Similar studies could be conducted with different participants at other educational levels to reach a general result and make comparisons. 2. In this research, the academic achievements and engagements of the students in different teaching approaches were compared. Descriptive and experimental studies could be conducted to search the relationship between self-regulation, perceived self-efficacy, motivation, exam anxieties and attitudes with regard to academic achievements and academic engagements in these approaches in different studies. In future studies, the effectiveness of these methods could be tested in detail by using these variables. 3. Different instruction methods, including cooperative learning, problem based learning, project based learning and mobile learning could be blended with the flipped classroom and the effectiveness of these methods could be tested. 4. The effects of the preparation periods prior to the class study time and lengths of videos could be investigated. 5. Training programs could be applied in the flipped classroom in one semester or academic year to reveal its far-reaching effects. Long periods can be important to observe changes in variables, particularly "academic achievement". 6. In addition to observations, individual interviews or focus group interviews in the flipped classroom, data could be analyzed using mixed research methods. In this way, a broader perspective could be attained to understand the perceived effects of increasing students' participation in the flipped classroom.
